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PURPOSE: To raise a high speed property in a signal leading-in part, to reduce a 
current consumption required for pre-charge of a data line, and to shorten a pre- 
charge time by using an N channel type MOS transistor for the signal leading-in 
part extending from the data line to a flip-flop circuit. 

CONSTITUTION: A timing signal line L\ is set to low voltage, an N channel type 
MOS transistor Q' $ is set to an off-state, a timing signal line L\ is set to low 
voltage. P channel type MOS transistors Q',. Q', and Q', 0 are set to an on-state, 
and sense input/output lines L'„. L' 7 are pre-charged to a supply power source 
\\.„. At the same time, a timing signal line L' 3 is set to high voltage. N 
channel type MOS transistors Q' u . Q' I3 and Q',, are set to an on-state, and. 
data linos L',. L'> are pre-charged to the potential which has been lowered by a 
threshold voltage portion of the N channel type MOS transistor from the V tllt « 
level. In this case, N channel type MOS transistors Q',, Q% operate as a level' 
shifting element fur a voltage drop, and as for the L'„. L' 7 . its potential is not 
drawn by the L\. L' 2 . and they are pre-charged to the \\. u level. 
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Specifications 
Name of invention: 



Sense-amplifying Circuit fcr Semiconductor 
Memory Device 



Scope of Patent Application: (1) A sense-amplifying current of 
a semiconductor memory device characterized by — 
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connecting to the power supciy the source electrodes of MOS 
transistors c£ the 1st, 2nd, 3rd and 4th channel types, gate 
electrodes or a 1st and 2nd N-channel type MOS transistors and 
cram electrodes of 3rd and 4th N-channel type MOS transistors; 

- connecting to the primary data line source electrodes of the 
aoove-noteo 1st and 3rd N-channel type MOS transistors, and to 
tne source or drain electrode of an MOS transistor of the 5th N- 
channel type; 

-- connecting to the secondary data line the source electrodes 
or tne above-noted 2nd and 4th N channel type MOS transistors and 

^ e ^i 11 or solirce electrodes of the above-noted 5th N-channel 
type MOS transistor 

-- connecting to the primary sense inDut/output line the drain 
electrodes of 1st and 3rd P-channel type MOS transistors, the 
source or drain electrodes of a 5th P-channel type MOS transis- 
tor, the drain electrodes of the 6th and above-noted 1st N- 
cnannel type MOS transistors, the gate electrode of the above- 
noted 2nd P-channel type MOS transistor, and the gate electrode 
or tne 7th N-channel type MOS transistor; 

-- connecting to the secondary sense input/output line the drain 
eiectroaes of the above-noted 2nd and 4th P-channel type MOS 
transistors, the drain or source electrode of the above-noted 5th 
P-channel type MOS transistor, drain electrodes of the above 2nd 
and 7th N-channel type MOS transistors, the gate electrode of the 
above-noted 1st P- channel type MOS transistor, and the gate 
electrode of the above-noted 6th N-channel type MOS transistor 

--■ connecting the source electrodes of the above-noted 6th and 
7th N-channel type MOS transistors and the drain electrode of an 
MOS transistor of the 8th N-channel type; 

connecting to the grounding electrode a source electrode of 
the above-noted 8th N-channel type MOS transistor; 

-- connecting to the primary precharge signal line the gate 
electrodes of the above-noted 3rd, 4th and 5th P-channel type MOS 
transistors; 

-- connecting to the secondary precharge signal line the gate 
electrodes of the above-noted 3rd, 4th and 5th N-channel type MOS 
transistors: and 

x^Z connectill 9 to the timing signal line the gate' electrode of an 
MOS transistor of the above-noted 8th N-channel type.* 

(2) A sense-amplifier circuit of the semiconductor memory device 
described in Scope of Patent ADDlicaticn Item 1, characterized by 
making the above- noted 1st, 2nd, 3rd, 4th and 5th P-channel type 
mos transistors into an N-channel tvpe MOS transistor, and also 
making the above-noted 1st, 2nd, 3rd, 4th, 5th, 6th, 7th and 8th 
N-cnannel type MOS transistor into a P-channel type MOS transis- 
tor, as well as interchanging the ground oowar source and the 
power supply. 



* (Translator 's note: I formatted Che above (1) with dashes to facilitate 
f^I^ and CQa P"*"-ensicn. Aloo, Japanese lacks clural vara and noun forms, 
that one muse guess singula r/pluxal from che concax-.] 



02/15/.97 16:15 F.Vl 206 745 9799 BURLESON TRNSLTN jg 004 



Detailed Explanation of Invention 

This invention bears on a sense-amolif ier circuit for detecting 
reading output read by a semiconductor memory device daca line. 

Figure 1 shows an example of the usual sense-amolif ier circuit 
Si,™!^" 8 c~ charinel t ^ e M0S transistors; and Q, and Q. are N- 
channel type MOS transistors, while the P- channel type MOS tran- 
ftf t 2 rS ^ or Qs , *** & maJce U P the flip-flop circuit. The source 
exec^rodes o^ Q 3 and Q< are connected in common and tie ^nto 
ground power source V« via N-channel type MOS transistor Q-. ft, 
Q, and Q, ? are ?-channel type MOS transistors and are provided for 
precharging the input-ourput line of the f loo-flop circuit. ft, 
Qu and Q 13 are ?-channel type MOS transistors' orovided for 
precharging the data line. L x is a data line/ and L, is a data 
line with a supplementary relationship to L, . L 3 , and L 5 are 
timing signal lines; I* is a sense input-outout line; and L 7 is 
an input-output line with a supplementary relationship to L s . 

I will explain the operation of the usual circuits. By making 
timing-signal line L 3 high voltage, putting P-channel type MOS 
transistors Q z and ft in an off state, making timing signal line 

5 -a « voltage and putting P-channel type MOS transistors Q„, Q„ 
ana (ft, m an on state, data lines L, and L 2 are precharged. At 
the same time, by making timing signal line L, low voltage and 
putting P-channel type MOS transistors Q a , q, and Q 10 in an on 
state, sense input-output lines L s and are precharged. Making 

1 iow voltage while precharged, cutting Q t and Q 2 in an on state 
and concurrently putting N-channel type MOS transistor ft in an 
ott state makes the flip-flop circuit go into an inactive state. 
In a condition where the precharge is ended, data is output to I* 
and L 2 and that data goes through ft and ft to sense inout -output 
lines i L, and L 7 . When a sufficient voltage difference develops in 
u s and L 7 , L 3 is made high voltage, Q t and ft are out in an off 
state, Q 5 is put in an on state, and the fliD-floo circuit 
operates, does data amplification and amolified data are output 
to L s and L 7 . " 

In the above-noted usual kind of circuit, timing-signal lines are 
needed m P-channel type MOS transistors of the signal induction 
section from the data line to the flip- f loo circuit. In the 
signal induction section a P-channel type MOS transistor is used, 
signal propagation in the signal induction section is slow, and 
tne transistor becomes larger. Since the data line is precharged 
? y !v, p ~f hannei type MOS transistor, the orecharge voltage rises 
to the level or the power supply Vdd. Therefore, it has the 
defects that it takes time to sufficiently precharge the data 
line and current consumption is high. 

Given, the above situation, this invention is made to resolve such 
problems; and its goals are to eliminate the timing signal line 
or tne signal induction section from data line to flio-floo cir- 
cuit, increase speed in the signal induction section and reduce 
current consumption for pracharging c^e <} ata lines ^ so t0 
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shorten the precharge trime. 

Below, we explain an example of aoolving this invention, rea- 
ring to Figure 2, an applied example" of this invention. L' , is a 
data line; and L* 2 is a data line in a suDDlamentary relationship 
to l , and connects to sense input-outcut lines L' s and L\ via N- 
cnannel MOS transistors Q\ and Q',. Also, L' & and L' 7 are in a 
supplementary relationship. The (word missing from cooyj electrode 
or Q and Q', is connected to cower suodIv vdd. To detect data 
dirrerentiai inputs, the flip-flop circuit consists of N-channel 
MOS transistors Q' 3 and Q\ and ?-channel MCS transistors Q' s and 
Q Source electrodes of Q' 3 and Q\ are connected in common and 
connect to ground power source v ss via N-channel MOS transistor 
Q s- Source electrodes of Q' s and Q' 7 connect to power supply 
™- Q'f Q's and Q» 10 are P-channel MOS transistors provided to 
?SJ^? a f g ^5 h f sense in P u t-output line. Q' u , Q\ z and Q* l3 are N- 
cnannel MOS transistors provided to precharge the data lines. 
L 3/ L 4. and L' 5 are timing signal lines. 

We will explain the operation of this invention's application 
example.* We make timing signal line L'. low voltage, put the N- 
channel MOS transistor Q' 5 in an off state, maxe timing signal 
line L 4 low voltage, put P-channel MOS transistors Q\, Q', and 

io i-f an °n state, and precharge sense inDUt-output lines L' s 
and L 7 to the level of the power supDly vdd. Concurrently, we 
make timing signal line L' s high voltage, put N-channel MOS tran- 
sistors Q' u/ Q', 2 and Q\i in an on state. * Data lines L', and L', 
are precharged from the VDD level to a ootential under the N- 
channel MOS transistor's threshold voltage part. At this point, 
N-channel MOS transistors Q', and Q' 2 ODerate as level-shift 
elements due to the voltage drop and L* s and L' 7 are precharged 
to the Vdd level without their potential being drawn off by L' L 
ana L 2 . in a condition of the precharge being ended, L\ is 
made high voltage and L' 3 is made low voltage, while Q' 8 , Q'„ 
Q io/ t Q'u/ Q' i2 and Q' u are put in an off state. Data is output 
to L j. and L' 2 and this data is drawn into the sense input-output 
lines via Q\ and Q/ 2 . When a sufficient potential differential 
arises in the input -output line, L\, is made high voltage, Q' s is 
put m an on state, the flip-flop circuit operates, data amplifi- 
cation is done and the amplified* data is output to L\ and L' 7 . 

Now this invention is not limited to the above aoplication ex- 
ample, but can also be made up with the P-channel" MOS transistors 
Q'ir Q'lr Q\, Q f , and Q' 10 as N-channel MOS transistors, just as 
N-channel MOS transistors Q\, Q\, Q' 3 , Q» 4 , q- „ q> w , q' 10 , and 
y u may be P-channel transistors and the circuits of power 
supply Vdd and ground-source V ss may be interchanged. 

As is clear from the above description, by using N-channel MOS 
transistors in the signal induction section from the data lines 
to tne rlip-flop circuit, this invention's circuit can speedily 

[Translator's aocc: The above cooy sometimes is blurred, making subscriot 3, 
6 and 3 vxrrually indistinguishable . So, there «ay be some errors hare.] 
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transmit data at the signal induction section and can cut tran- 
sistor size. Since a gate electrode is connected to the power 
supply, a timing signal line is not needed. Also, the N-channei 
MOS transistor of this signal induction section operates as a 
level-shift element due to the voltage lowering; the sense incut- 
output line precharged to the VDD level by P- channel MOS transis- 
tors is not drawn to the data line precharged to the potential to 
which the threshold voltage part of the N-channel MOS transistor 
has dropped, so that the VDD level can be sustained. Due to 
this, the sense input -output line can precharge by the P-channel 
MOS transistors, and the data line can precharge with N-channel 
MOS transistors. This creates the advantages that the voltage 
level of the data line precharge is less, current consumption 
used for data line precharge can be reduced and the precharge 
time can be shortened. 

Again, this invention has superior effectiveness, making it 
applicable not merely for integrated circuits for memory but also 
for micro -processors and one-chip micro-computers having memory 
circuits as one of their parts, or in such applications as 
integrated circuits for operating liquid-crystal display panels. 

Simple Explanation of Figures 

Figure 1 is a circuitry chart showing an example of the usual 
sense -amplifying circuit. 

Figure 2 is a circuitry chart showing the application example of 
this invention- 
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